Background and objectives of the UNESCO Chair in Sustainable Water Services
The biggest global challenges of mankind are all, in one way or another, related to water -its availability, occurrence and quality. In terms of water uses, community water supply is generally set as the highest priority for policymakers (Katko and Rajala 2005) , yet water quality, water pollution control and wateruse conflicts are also a huge concern in many areas.
Currently some 0.8 billion people lack access to improved sources of drinking water, and as many as 2.5 billion cannot access basic sanitation (United Nations Children's Fund (UNICEF)/World Health Organization (WHO)2012). Looking beyond the Millennium Development Goals, water was identified as one of the seven Critical Issues at the UN Conference on Sustainable Development (Rio+20 Summit) in 2012. At Rio+20, UN-Water emphasised that the success of the broader green economy depends on sustainable, integrated and resourceefficient management of water resources, and on safe and sustainable provision of water supply and adequate sanitation services (UN-Water 2012).
The UNESCO Water Chair No. 27 in Sustainable Water Services (UNECWAS) was established at Tampere University of Technology (TUT), Finland, in 2012, and is linked to the Capacity Development in Water and Environmental Services (CADWES) research team based at TUT. The foci of the Chair are management, development, governance, policy and institutional issues associated with water services, particularly urban and rural water supply and wastewater services.
The overall development objective of the Chair is to promote education and research on sustainable water governance, especially services, based on co-creation principles (see Frontier Strategy 2009 ) and the needs of local communities. A major objective is also to strengthen knowledge creation and sharing and enhance the capacity of partners through North-South-South collaboration between six universities in the South, two UNESCO centres in the North, and three other European partners.
Research agenda

Reform processes
The two biggest challenges confronting the water supply and sanitation sector in both industrialised and developing countries are increasing coverage and infrastructure maintenance (Prasad 2007) . Many developing countries are presently undergoing or planning substantial policy and institutional reforms of their water sector to overcome these challenges. Typically, these processes entail reform of both policy and the legal and administrative water rights framework (Aagaard and Ravnborg 2006) . These reform processes are often driven by foreign experts and donors. International water policies and strategies have in the past, however, concentrated on a few fashionable and, based on research, questionable aspects -like privatisation of urban water delivery -instead of being holistic and comprehensive (Seppälä 2004) . Although the reforms have been on the agenda for several years in the south, little research has been carried out on how reforms are implemented and the process occurs.
Water access as an economic good or a human right?
In 1992 a high-level meeting of water experts released the Dublin Statement on Water and Sustainable Development (ICWE 1992) , also known as the Dublin Principles, that would provide the foundation for Integrated Water Management and subsequent thinking on water. Dublin principle no. 4 recognised that water has an economic value in all its competing uses and it should be treated as an economic good: 'managing water as an economic good is an important way of achieving efficient and equitable use, and of encouraging conservation and protection of water resources' (Global Water Partnership (GWP) no date). The same principle also pointed out, however, the vital importance of recognising the fundamental right of all human beings to have access to clean water and sanitation at an affordable price.
Shortly after the Dublin Principles were developed -with the economic good aspect being the main emphasis of subsequent interpretations -privatisation of water supply in developing countries emerged, largely at the prompting of international financial bodies. As Franceys (2008) mentions, this 'privatisation decade' lasted roughly from 1995-2003. The belief behind it was that private investments could be attracted through the involvement of multinational companies. For many reasons this has not been the case, and it seems that multinational companies are, rather, withdrawing from water services operations in developing economies (Annez 2006; Hukka and Katko 2003; Bakker 2010; Castro 2008) . One of the main pitfalls was the question of regulation and the fact that private operations require a strong public sector and regulation capacity. In several cases, in Latin America and even in Paris and Berlin, municipalities have assumed responsibility after the concession or operational contract expired. Consequently, some 90 per cent of the world's water utilities are currently publicly owned and managed; in sewage the share is about 95 per cent (Hall et al. 2011 ).
After gaining independence in the 1960s and 1970s, many Sub-Saharan countries introduced a free water policy. It was considered justified in the prevailing political climate, but soon proved unrealistic (Mashauri and Katko 1993) . The mainland of Tanzania, for example, abandoned its free water policy at the national level in the 1990s, while Zanzibar, the other part of the United Republic, held out until 2006. Yet, water as a basic human right was promoted by the United Nations Committee on Economic, Social and Cultural Rights, November 2002, which reminded that access to water as a human right -a social and cultural good, not merely an economic commodity -defines the public nature of water as 'a limited natural resource and a public commodity fundamental to life and health'. This process continued and culminated in the historic United Nations (2010) resolution 'Right to water and sanitation' in July 2010.
Governance and stakeholders
It is clear from the above discussion that water services governance has multiple objectives and criteria to incorporate. Beyond the economic good/human right distinction, these also include: balancing the water requirements of households, food production, energy production and the environment. Besides, water also has various dimensions as a cultural good, common pool resource, natural resource, public good and social good.
The numerous examples of different water requirements and dimensions stated above show how strong external pressures can be applied to water services. Indeed, the operational environment of water services is complex with a number of stakeholders whose preferences and priorities can create conflicts (see Figure 1) . Whatever the priorities, it is obvious that mechanisms are required to co-ordinate and balance various interests and, particularly, to keep in mind the fundamental purpose of water services: to serve citizens and the society at large.
As pointed out by United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP) (2003), addressing inefficiencies and shortcomings of water and sanitation service production are essentially a governance problem in many countries. Failure to observe good governance principles is considered to be one of the root causes of all major problems associated with public and private sector administration. In the case of water, for example, the 2nd World Water Development Report (WWDR2) (UN-Water 2006) noted the linkages between 'water and poverty', water and governance' and 'water and environment', and emphasised that 'the water crisis is essentially a crisis of governance'. Good governance is participatory, consensus-oriented, accountable, transparent, responsive, effective and efficient, equitable and inclusive and follows the rule of law (UNESCAP no date). It also ensures that corruption is minimised, the views of minorities are taken into account, and that the most vulnerable members of society are considered in decision-making. It is also responsive to the future needs of society. One positive example of movement towards these standards in recent times are the national transparency activities now common in developing nations, such as Kenya (Transparency International Kenya (TIK) 2014) and Uganda (Transparency International Uganda (TIU) 2014). It should be noted, however, that whatever the water governance systems and frameworks present in any country, the likelihood of achieving better and more sustainable development is low without educated experts.
The importance of history
The current challenges of water-sector reform show how history and past policies and decisions impact our futures. The concept of path-dependence, which originated in economics, has recently been applied to the history of technology (Melosi 2000) . The premise is that major decisions may have postponed the introduction of certain systems, decisions may have been made that limit options, or decisions may have been made that severely restrict available options (Figure 2 ). The importance of these factors are evidenced in historical research of water-sector reforms in Kenya (Nyangeri 2011) . Presents (or potential present states) are bound by laws and regulations, compliance with them and their enforcement, and political objectives and decisions that are inevitably related to alternative futures. Futures (or potential future states) can be classified as possible, credible and preferable. Analogies and path dependencies link pasts (or alternative past states), presents and futures to each other (Juuti and Katko 2005) . The plural form is used deliberately to point out that several interpretations of each time dimension exist. Note that an understanding of water-sector reforms requires a lengthy period to analyse the driving forces across time, and the implications of changes and strategic decisions need to be considered for each period.
Futures researchers emphasise the evolutionary nature of development. Accordingly, development and technology are not deterministic and bifurcations (or turning points) are bound to occur, as shown in Figure 3 . Sometimes revolving paths are encounterd, such as in the selection of urban raw-water sources in Finland. In the late 1800s groundwater was favoured by cities, this declined in the 1920s, began again in the 1960s, and has now been contested in the early twenty-first century (Katko et al. 2006 ). 
Common research agendas in both North and South
The current research themes of the partners of the UNESCO Chair show that social needs in the water services sectors of the South and the North are remarkably similar: regionalisation, operational improvements, pricing, asset management, rehabilitation, ageing infrastructure, ageing workforce and tacit knowledge management, small systems management, public-private collaboration, leadership and stewardship, more transparent decision-making, and significance of water.
An example of common research agendas is the broad issue of ageing water infrastructure, though the physical manifestation of the issues may vary greatly by location. A recent study in Finland (Heino et al. 2011 ) based on the views of 48 sector experts showed this to be the most severe challenge to water services. Similar findings have been made in other industrialised countries, such as Sweden, Norway and the United States. Moreover, ageing infrastructure is also one of the biggest challenges in the Sub-Saharan region, in addition to related specific issues such as delivery challenges in peri-urban and unplanned areas. 
